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[»**2] Bttfi*^;i/*ygES, * 
»** 1 »::ffi«a>##8§# y i-x^o 

l 75 £ 3 <ZH^ixaM;:lB«W**R# y^- 
[Bl**5l 2iifi7*/-/u*s— ««: (l) 

HO*— (R 2 )b^0H 

-O-, -CO-, - SO2-, - S -<D\^~?]nfa<D& 
R2fi-CH3, -CH (CHs) z s -OCHs, -OC2 
V^Tt>«fc<, a, bH0 — 4<DSEJSSr«1- o ) 

5ft#»-efcs»**i 75S4ov^na^K*feo3?s 

[»*I6] ^oy^^;^ K{b-frfc#-«S; 
(2) 

Mb 2] 

(R 3 )c (R 4 )d^^X' 

li-S02-Xli-CO-^tl, R3, R4tt*'l'*>' 

/>oyyi/^^i^4M, xhoi s v-ry 
»«iro>m-^»3HtK© t f*»bai«^ rs t R4 121*3- 




(2) ^BH 2003-12795 

*r a fb-frw-e 1 7!?m 6 cdv *-rit*»fce*0> 

^ir^^y a— T-^« 

[»*3H8] »S^0. 5g/dlcONMPMTO 
*tS*iSj&*0. 1-2. 0Tfc5M*9 1 7bm7 <D\,^-f 
JO Jxd»lclB«©3?#lfc* y 

[»#JS9] xf7^(E»a***2 o owitfcs: 

4: i" off #31 1 75^ 8 o»i*ix*MrlBttO*S 

10] 4 ^^SE!fta**s3r»JR3iK y ^— r a- 
lglSfcPO. lmmolJ^±2. 5 mm o 1 J^TT'fo 
5 r i t i" off l 71?S 9 <r>\ ^"fixj&»tcE«© 

ib**«r^rt» tea 

WSWoBJBfcttW] 
[0 0 0 1 ] 

[0 0 0 2 ] 

fctffc, l 0 0t«rii5*#i?«EU J: 5 itSi , 

o c cM^-eilln-^o^m^ l l!l^-^v^T 1 b, j&<£> = *m s 

[0 0 0 3 ] CIOJ: 5**£«r:SJ!Ri-Sfc«^ 

^yU7}N^^:^;U/^ Wb Vtlh <0 (Journal of 
Membrane Science, 83, 211 
50 ( 1 9 9 3 )), Tjf y zn — -r /uai — -r;u>r h ^^r^/U-/^ 
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(3) 



2003-12795 



WbLfcfcO (#K6-9 3lHfM) , 

[0 0 0 4 ] r2x<bt::2*U ^A^^Sfc^frUitfy 
zL — TJist: 3 , 3' -S^/uzfti'Sfc — 4 , 4' -v^ n 
d i/7 =. /isX/is-fcyi/i- h V $ J±&t 4 , 4' 
Dn^s-^/U/t^^, 4* — t'7iy — ^?&»<b 
^-T^^&^, Wang ^Ci:oTP o 1 y m e r 
Preprints, 41 (l), 237 (2000) 

55%^<, ^&an^iK9Si-Ni»*tt^««it 

[0 0 0 5 ] 

[»WMWKL.fc5i:1-saMl »!» 
[0 0 0 6 ] 

[MSrjSfttSfcfe^S] -L1EBW 

?tf y x-f/M:^^t, flEJifcflDXte. SB^teSr^i-^ 
[0 0 0 7] t^W^ll 2i7s/-;ui:^ 

* »^n53r#Sl2Ky 3-— r/ujc:*5^T, TfrteGto 
*;i> hm^^-TMt^^Zt LT0. 1 HSflrJ^-hOBfctt 

So 

[0 0 0 8] 

oo ^P^-Cv^p^^-^^3§ : #jR^y3l-7 t /^t 
t/:li/<7lit:^Lfc - S Oz -Xtt- C O 



ft£;ftTV>£ t>coT£>5 0 ) Sr. T/u#y- 
T»feft5*#l£#y 3i— rA^SS^T* 3i— ^/HS-fr 

^#»isKy 3i— r^-efeSo ma?et ur«*ufc»tt* 

?M-fc*lwtt* gH4S^S»i3i--r^ie^l^U-C0. 
1 **K±-CfcJx«J:v^36*, 0. 3Sft£JLLTfc5w£: 
^ffSK, 0. 5S»K±-C«>Swi*sSblw»*L 

tfiv^ o. 3^1tfc5:tWl<, o. 

[0 0 0 9 ] #$S93-Cffiv^<b:h,5 2<ffi7^/-/u£ IT 
fi— »5fc (1) t^^5^7x/- /uflWSIW *>*i 

[0010] 
[ft 3] _ 

2/3 /TV 



50 



40 



HO 



(1) 



(R,)a (R 2 )b^ 'OH 



^L<{iT/u^y^^^s 5-15fi^*H-Ht 

— o — „ -co-, -SO2-, - s — <D\,^i* M*<D& 

Rzfi-CHa, -CH (C Ha) z, -OCH3, -OCz 
Hs^E^ + ^fciStfiv Ri ^RzHIr)— tt^ot 
l*Tfc.fc<* a, bl±0-4WlS^t, ) 
[0 0 1 1 ] C<£> 2^-7^/ — ;UC7}#£ LV^Jt IT 
4, 4' -i^t Kd^tv'^7x^;^^^ 4, 
4' -v^t Kn^fv / t'7xn;K 4, 4' — S^fcKn^f 
^7x3/^/t'7-{ Ks 4, 4' -v^t Kn^r^y 
V^^/V. 2, 2-fcT*- (4-t Kd^V7x^ 
;W) T'u/N'y, fcT*- (4-t Kn^rv'7x-^) *f 
V, 9, 9' -fcT* (4-t Kd^^x^) yj^^t 

ftteZfrmfbtiZo *-efc— (3) -e^sft*** 

[0012] 
[ft 4] 

// \^v-(. /VnH (3) 




50 
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5 

[0 0 1 3] 3f>lC#*LWfc**fc ITU, 4, 4' 

4, 4' -i?t 3 -^>fyut'7r 

4, 4' -i?t 3-i^^^U-O 
/7 = /y, 4, 4' 3, 5, 5 

-7h7^f^7j=;M;^y % 4, 4' — t*fc K 

3, 5, 5-fF7^f^t'7x^ 
4, 4' -v^t Kd^v-- 3, 3, 5, S-Th?*^ 
;u/<y/7x/y, 9, 9' - fcT* (4-h KDdri/- 
3 - > f^7x-M 7/l/tl/y, 9, 9' - t'^ (4 

[0014] ^SBWt'ffli^ft&S^ny/^^y ^ 

Kib^^Ltit (2) r-^Sixs^fe^^ 

[0 0 15] 
Ub5] _ 

YV z 

fi-so2-3m-co-£^U R3, R4te*;u-*>' 

if^m^Rsittaso+d^atfix, rs t R^-xm- 

"To ) 

[0016] :©v>/NP^y-<ytV^ K-fb-fi-fe^Sf* 

UV^JtL-TH, 4, 4* -i^ n d^7i= 

4, 4' -i^/Uy^ni^aL^W^/UTft:/, 4, 
4' -'^nn/<y'/7s/y, 4, 4' -v^vu^n 

vvk r $ / „ /Nnyv, ^ho N i/T/s&#ft£*# 

[0017] 

lite] 

X^Q^^Q-"' <» 

(sc*. x, x' , zttmrfBfcrafefcs, ) 

[0 0 18] Se>(Cff*LV^fc-fr*iLt, 4, 4' - 
v^nn-3, 3' - S^*JU7fci*:7 s^n/W^/i"^ ^ 2 -J" 




(4) ^2 0 0 3- 1 2 7 9 5 

6 

hV^M.m, 4, 4' 3' -S^U* 

^y^7 * / >- 2-7" h II 3, 3' , 4, 4' - 

7h7^Di;7x-/^;u*y, 3, 3' . 4, 4' 
-r h7^D^y'/7xyy, 4, 4' — ^bb- 

3, 3' -v ? -Fnv ; 7x-;^;^^ 4, 4' - i? 
<?an-3, 3' -^hn^y/7x/y, 4, 4' 
— v^/u^n — 3 , 3' -S^A^S^:?^ — /u^/u^V 
2^^)^!, 4, 4* -S^A^o — 3. 3' - 
^;u^yy7i/ ^2t h y 3, 3' , 4, 

;<? 4' -f h 7 7 ;ut o ^7 x 3, 3' . 

4, 4' -7h77^D/<yy7x/y N 4, 4' — 
v^/U^n — 3 , 3' -v ? -hnv>7x^/l/^/i/*y, 
4, 4' - v>:7 A^n - 3 , 3' ~-S=- hP^y^/7x 

[0019] ^ig^jrisv^rfflv^jxs-^oyy^v 

tf^/ui: ft 5 A*»l:ii9 0-ll0^ 

V — ablcfi 9 8-10 5^/u%co«iBrt-Ctt 

[0 0 2 0 ] *»JK«BS»lKt U-Ctt, ^f;^^^ 
*cUh\ N-^f^-2-t , Pl) *A^^>- 
(1, l-mvf7y) , 1, 3-^^^^-2- 

^;^/y^y>, 1, 3-^x^-2-^ 

vV >\ v^^A^A-tf;:^ ^y7'p t>^;^y, 

[0021] 7^* y AI«l**fcttl«na[i ut 
[0022] **Rj5t&*H:* ^ffltoitM^i 

©ttWcJ: 0»ft5#* 8 0-4 0 or, #£L<tel 

^ 0 0-3 5 otTfo^o sJ6aie* $ isvN4i-frtt % iwt 

RJE»*#i*v*»frtt, BWfcr**#RJS«**>MR 
JCa J *S*T#ft< ft0»fcjft5fi*#a>#fi.t>*L< ft 
60 RJ£te> — «rojftflE-C*KiLTtav^L, ?&g£r# 

[0 0 2 3 ] fi-&Kitt-5li-6B*IWtt, RJ5lK»©« 

a, «#RBw»a;, Rjcmflsftifi-J: 9**i»-JMbi- 

50 5*5, il*r41*-2 4BMB<7>t5H-C*9, »*U<tt2 
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7 

[0024] m-frRJCtt, r y tKttXft^fiSMfe 

[0 0 2 5] $^(^v^, M-frSffitrffJhS-frSfc 
■co^ny v{k#*oA#:ft3fct?y^ urn, t^f-M p 7 

V s 4-^nn^y/7xyy, 4 - 7 /U;*-n 'O;/ 7 
^y >\ 4, 4' -i/^^u^-n v>7^^7U^/u-/Jn>- n 
4, 4' 4, 4' — 

7/UtD^> , /7x/ >\ p — ^ n n^i h o-^ix-tf^fc 

[0026] «*SJS»T«^«#ffo»(W««H-*v^ 

[0027] ^^fco-<^-^ewtt3y#K7Ky ^—r^ 

5g/diroNMP*«TO*tS*!it^0. 1-2. 0 

ltv^w*:t\ m^mm^mt Lt^ttti^ 

[0 0 2 8 ] *ftW<D4 tyfeltt^SI^ y r A* 




(5) #HB 2003-12795 

\/\ N, N-^^f^7* hT ^ KK*Hwt»W1"S» 
LTH, N, N-^W/^rn; v^^^/u 

^a-***>-t^ Kft^o hy«», #y y 

^BL >^y^;^yg, ffitiL hy if 

■fra^sttt, ft^y^^A. ffltv^vj*. mtr 

[0 0 2 9 ] W»*^«W*«r#5*J6tt^»©*a*r 
^SitmSo 0»J;ttfflD»U K£Eft«, TKy-^- 
Sr»<Wi-S*a 4: SSfnrt 5 # y ^~#*«E^0>sa»4 
^i:<tot, WKEtBfciU^^^eWtt^K^y*- 

J:v\, 

[0030] *#W0>*r a-^ewtt^Mstf y ^-7^ 

SftS:^ IT ^ t yfiWtt^f «^ y x-t/koBS: 

j^— tt^6>n» * lv\ ^fc*. #y ^mv^M*? 

{i#tdfBire$H4v^*s % 1 0-1 0 0 0 AmT*fc5Ci: 

KttlOO-5 0 0 MmT'fc^o ^f^^^ri'^ K^^* 
T^y>r-^-, K^^-^u— K44T*r«v^T — 

50 ^S»-T5^l-^, »«Sr2g«+^«l4^^*lciB 
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9 

kfcfiP£L<, 3 0 ju m£iTt?fe'5:l:J»5ftt8i L 

[oo3i] ^-^fiWtt3j#jji^ y 

C<t^ct *»Wo^*^SEaW 

f^«i-5 1 >y-mm t traits - 1 1 -c 

[0 0 3 2] *3BMO^^e«M±3J*lK^y ai-T 1 ^ 

(ommm^y^m^u.m (T g ) -effa^tus, 

*feH«lCifi'<<&d*DSC»J^^i3ttSTgJ&i2 0 OT: 
L<fiTg^2 1 Ot^lt'fc^o £*>i;i#* L<t4T 

[0 0 3 3 ] *|g^l:J;5Ili> 

[0 0 3 4] 

v\ #«W3£ttai:oJ: S^ffofc. Dsca05£: 
.DSCWSttft*«fW!fr»DSC- 5 0«rfflv\ 

tt, i o < c/»t > 4 5 o^^-eaysu^Lo flft/Kfc«t55R 
$btci«aT?*iiii$*u5»*«^<oDsc» 

g ) £jgfti-* 0 #y^*«S:8iatNMP 

S^ffiV^T^'<^-v :r « J K*fS^ffiv^T^R!)^Ufco 0. 5g 
/d 1 WNMPMl:ov^t 3 0 < CT?O*T«S>*SriB!IS 
Lfc. »***f4^TO*-e*«>fc. 
ftftttA (dl/g) = [In {*V^l«*0*T» 
& MM /««o«T8* (80 } ] /0. 5 
#y^-!R7Ktt:^y^-l gSr3mlON, N-v^ 

f^rt hr 5: Ki:»*L, 5 0/ira^f^7^ 
±K8BfU l 0 OtTl 5«fW«Eft»Ut8««r» 



(6) 4$M 2003-12795 

JO 

»** (%) = (mg) /lUfttt (mg) x 

1 0 0 

[ 0 0 3 5 ] &jgm 1 

4, 4 '-^onv/7x^;u7;u*y (!§§-:DCD 
PS) 57. 43g (0. 2 m o 1 ) ( 3 0 

%) 5 5. 6ml (S03 : 0. 4 m o 1 ) ^Dx.^ 
1 1 Ot "eefl^mSJCU^ 7KtK9 0 0ml tw?£#\ Jg 

;o K» i Li:»bt h y ? a 2 s o g tttirdUfa, # 

t»WM»U »K»7 5 0ml fc«{b-*- h y 1 5 

0 g ^it«tfrlfco #7*^^*-T«55U«, 9 

a»feWIS*U 3, 3' -v>*;u*>&-4, 4 
'-^^uD^yi^^M^t hy ^Al (B|H§- : 
S-DCDPS) 59. 1 9 g £r»fc 0 

[0036] mmm 1 

£"J&0»J 1 -Cf#£: S-DCDPS 2. 456g ( 5 mm o 
20 . 1) > DCDPS1. 436g (5 mm ol) , 3, 

3' — v^^vu — 4, 4' -^t Kn^rv'^i^^ 
/U*:/2. 7 8 3 g (1 Ommo 1 ) , W3&t> V V J* 
-1. 589g (11. 5 mm ol) , NMP 12. 50 

gs h;wxy8. OOg^tt^ 155t;30^t?h 
/Uol 1 9 O^-eitacLT 8#IB«-frbfc Q 

*#»T»*feft U 7K 3 0 0 m 1 #f£t}^£;#^ 
* 7 -f -tMfcgiJ Lfc 0 Ift^lmo 1/1 mg£7k^ 
^15 0ml*C«lffl«, -f ^-^XlfeTK-Caffi^^ 

30 *L^ 0 sKy-^— 0#*tt*J4, 0. 23dl/g^ 
Lfc 0 #btV^^y-7— <DDSCay^$rtTP^Tgf4 2 

Lf:t:^>l. 4 3mmol/gTfeofc„ 8*ttll3 

1 %f£ofc 0 

[0 0 3 7 ] H«£0ll 2 
^^iJlt-*5V>Ts 2l7x/-;^i:U3, 
3' , 5, 5' -f h7^f^-4, 4' -^tKn^r 
v'v^^ m^/U^/U7^ 3 . 0 6 3 g (lOmmol) £r 
tfc&t*£**M4, IKttffJl fcW*^LT**i3J:tf#«W 
^ ^^tTofc 0 #y-^— <DfflRttfl»4 0. 2 6 dl/g, 
Tgte2 7 0^:, -T^^jftMSStt 1 . 4 1 mm o 1 / 
g-Cfeofcc »7Ktttt2 8%^ofc, 
[0 0 3 8 ] 3 

S-DCDPS2. 4- 5 6 g ( 5 mm o 1 ) > 3, 
3' , 4, 4' -TF7^Pn^7x-;^;^yi. 
7 8 1 g (5mmo 1 ) „ 4, 4* -^tKn^7 
i-;H . 8 6 2 g (lOmmol) , £<^# y 
1 . 589g (11. 5 mm o 1 ) . NMP 1 1 . 53 
g% h;uxy8. 0 0 g^tt^, 155t30^th 
50 A^^SrSmft, 1 9 0t:T?aSaDbT8^WS^Urc o 
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11 

fi-&»T«ft» U tK 3 0 0 m 1 lc&#\ Vr&m&X? 
f£l 7 Om 1 -e*»lB»IB*. -<^->«tft7K-e«*R^t 

*Lfc 0 ^y^-W#»tttf»±, O. 25dl/g, T 
gli2 4 0'C, ^t^ltlll. 5 9mmol/g 
T'fcofCo 8Ml43 2^ofc, 
[0 0 3 9 ] |^i£#J 4 

3, 3' -^fvU-4, 4' -i/tKn^^7x- 
iVTsfri&X/tnWb*) 1-4, 4* -v^t Kn^rVt^x^ 
^0. 931g (5mmol) H, 4' -^tKn* 
v-- 3 , 3' , 5, 5 ' -7h7>f/l/t'7x-;H. 

2 1 2 g ( 5 mm o 1 ) &tti&tf«*ttM6« 1 t ffllR 

icL-cm^^tT^oTtc #y^-^*tjs«?«tto. 42 

dl/g, T gte2 5 Ot, -<^-^S5*a*tt 1.63 
mm o 1 X g Tfoo7t 0 SStK^H 3 7 o fc e 
[0 0 4 0 ] Hffitt! 5 

3, 3' - fvu- 4 , 4' — i^t Kd^v , v ? 7x- 
/\sX;\s'fc>'<Dftt>9\Z.4 t 4' -i/t Kn^rv't f 7x- 
/H . 6 7 6 g (9mmol) t 4 , 4* -^t 
v--3, 3' , 5, 5' -f F7^f^t f 7x^;u0. 
2 4 2 g ( 1 mm o 1 ) Srtti&tf #*J±3MIB« 1 t mm 
tCLtl^^fT^cfCe 7Ky^-^»«ctt«f±0. 6 6 
dl/g, TgH2 2 0*0, -<^-^^m^#(i 1.77 
mmo l/g-Cfco*: 0 R*tttt4 3%ffofe e 

[0041] mum 6 

3, 3' 4, 4' -S*fc Kb*^7x = 

vu^7^^roftto9^9, 9' -t** (4-t Kn^rv^ 
- 3 -^f;U7x^;u) ^/u^~U^3. 7 8 5 g (10 
mmo 1) *rffc5&tP«*tt3tlS« 1 

tT^ofc c v-©»iH0. 2 7 d 1 / g x T 

gfi2 7 0t:, ^ty^ittl. 0 3mmol/g 
Tfcofco »7Kf4tt2 4%fc*ofc 0 
[0 0 4 2] HJ601J 7 

3, 3' -v?t«^/U-4, 4' -i^t Ko ^V^7s = 
/UX/U/fc^^ftfrE) 9, 9' -f* (4-t Kn^rV 
^i^^) 7/U^-U^l. 7 5 2 g (5mmol) £ 
9, 9' -t** (4-t KD^-3-^f;W7x = 
/U) 7/U^U>-l. 8 9 2 g (5mmol) £rtt&tf& 

*HStt*tt0. 33dl/g, Tgli2 6 0t, 
^Iffll, 4 8mmol/gt'fcofc 0 Mf±3 

[0043] mmm s 

3, 3' - *f->\o- 4 , 4' -S^t KD^ri/^7x^ 
/U*^*V<£>ft;b0 9 , 9' -t*X (4-t Ko^V 
:7aL~;U) 7^tU^3. 1 5 4 g (9 mmo 1 ) t 
9, 9' - t'* (4-t KD^rV-3-^f/U7x- 
;u) 7/u^-lx^O. 3 7 8 g (lmmol) £rf±i£ti^ 
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*f*tt*tt0. 42d 1/g, Tgll21 Ot, 
SESiaSHl. 2 6mmol/gtfcot Q ®^±2 

[0044] mmm 9 

S-DCDPSl. 965g (4 mm o 1 ) , 4 , 4 ' 
-v^ nn i/7 t 3' , 4, 4' — 7" 

F7^Ddv } 7x-;u^;U/tyO. 5 7 4 g ( 2 mm o 
1) .3, 3' , 4, 4' -f h7^oo^7x^ 
V 1 . 4 2 4 g (4 mm ol) , 9, 9 ' - fcT* 
10 (4-fcKo^^7x^) 7/^1/^3. 5 0 4 g 
(1 0mm o 1 ) , m&*> y^^l- 589g (11. 
5mmol) % NMP11. 53g, h/^^8. 00 

g ztt&Astmtenmm 1 1 mm\z i-xm&zftte^ 

1t. ^y^-^WStttffttO. 31dl/g, Tg{12 

3 0t, ^ty^flll. 0 1 mm o 1 /gTfco 
fc 0 EKTKttttl 9 %7^o/c 0 

[0 0 4 5 ] Hffitfj 1 0 
9, 9* — t** (4-t KD^f"V7x^yi/) 
<D\Xt>K)\^4> 4' -^t Ko d rv't'7x^H. 8 6 
20 2 g (lOmmol) Srtfc5iA/«?*ttS«W9 tWIW^ 
LTl^rfT^ofc 0 #y-^ — O»»tt*tt0. 26 d 

l/g, T g fi2 4 0t, >ftyi»ii(ii. 3 4m 

mo l/gt$)ot 0 P^7k^fi3 1 %tz-z>tc 0 

[0 0 4 6 ] ttmm 1 

l-*3V*T, 2l7x/-;^ttt4, 4* 
-i^t Kn^i/f7x=;H. 8 6 2 g ( 1 0 mm o 
1) S:tfc&tf«*M:, jWS«l tWI«^L-C«#*:tTo 
fc. #y^-<B#ft*!rfinio. 40dl/g, Tgfi2 
0 Or, -f a-^&UUSittl - 5 Ommo 1 /gtfco 

[0 0 4 7] Hsttffil 2 

2i7xy-;^Ht3, 3' -v^^vu-4, 
4' — i^t Kn ^-^7 x^;u^^^y<7)ftb "5 IC 4 , 
4' -v^t Ko^7x = /W/^y2. 8 7 2 g 

( i o mm o i ) zit&tei^ftn. nmm 1 1 w*k l 
rfi^$:tTofe 0 *y ^-o»*ttfletto. 35di/ 

g, Tglil9 0t, -ft^llttl. 5 2 mmo 
l/gt'focto 8*tttt8 3%«ofc, 
[0 0 4 8] ttK^J 3 
40 2 1 7x7-^^1X3, 3' -^f"^-4, 
4' — v*t Kd ^C/i/7i^/^^y^Rb 19 I- 9 , 
9' — If* (4-t Kd^v/7x^/1/) U>- 3 . 

5 0 4 g ( 1 0 mm o 1 ) fc fti& tr£A*M±. ^*£#J 1 £ 

m^ir brm^^tTofc 0 #y ^-^smiio. 4 

ldl/g, Tgl42 0 0t, >f^S!l»lil±l. 6 

4 mm o 1 /g-Cfcof: c S£;kf£H 7 9 %tir> 1t e 
[0 0 4 9 ] 

[»W<z>3»A] 2MB9l<a#y ^-l-cfc 9 > 8McUc< 
<. ><tyfi»tt, BMMftlwtflin, iilcMOIl 
5(9 ^t<Wiffe^^^^ : PMi: LTfcR&ofciS 
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